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(54) DEVICE AND METHOD FOR IMAGE PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correct the sharpness 
of a border line based on a quantitative standard in 
order to obtain the image data which are suitable to a 
gravure engraving machine. 

SOLUTION: When three parameters p (peak frequency), 
q (peak amplitude magnification) and c (cut-off 
frequency) are inputted to a parameter input part 21. 
three points 01 (0, 1). 02 (p. q) and 03 (c. 0) are 
defined at a frequency characteristic definition part 22. 
These three points can be smoothly connected together 
in a graph and also the space frequency characteristic 
r (f) is defined to give the amplitude magnification r =0 
to the frequency (f) of f>c. A space filter production part 
23 divides the characteristic T (f) by the space 
frequency characteristic a (f) of a scanner input mode 
to decide the space frequency characteristic (f). 
Thus, a space filter F is produced in accordance with 
the characteristic $ (f). Then a filtering process is 
applied to the image data inputted by a scanner via the filter F. so that a corrected image 
having the desired sharpness is acquired. 
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fcii}5R©r;X7cE?iJ«: J: o T^fiS ? tiiTcM^ 

oi,»r©iiifie^q<!:. h5|-7j§aSBtc (cip) 
<!: © 3 0©y<^ y - if *A:t>-r -S^^'-^ ^ - ir Aj'jSPi . 

(f. t) ias^Liti^CC^ ,#,Q1 (0. 
1 ) . ^^Q 2 ( p . q ) . .-SQ 3 < c . 0 ) ^j:* 3,=s 
*, i'^7±-Cft6*>«:iK^C<!:*ir^. f>c 
^drSSS^ilS f tCWL-CfJliifg^^T = 0 ^t^^SMSt 

Btriara^T (f ) fcs-^c^r. iiifRfii©^w^jes!«-^F 
r, 

»*i«<i:^i:SH;XMie[5:fiJfflL/t:. ffl^T (f) 

mmm>^^mmL9^^A i ( f > (cMor. Tcis^f' 

-if©3£rajg2g?^»1&*5A2 (f) iAjr^H^K. « 
(f)=A2(f)/Al(f) Aj:SSC-CS«3ti2.B8 
Sfa (f ) «:7clifil^fi£^©2Wjgi^S(#tti3£Sb. 

(f ) i> mmm^^Ms^mcia<.^rmm^titcw^r 

(f ) i«:S-^t,»-C. (8 (f ) = T (f ) /a (f ) Aj: 

s^-rsasn^M^iS (f) ^ jvups^mi&Si 
^Fttiu-c**. c©BiiSi(8 (f) icictj&ti^my -1 
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* wr ^) i®® M ft tc *i t, > -c . 

fg^qi. *5> h:<-:7^j^5g[c (c^p) <!:©3o©y>C 

L/c<i;»{C. *Q1 (0. I) . ,#,Q2 (p. q) , 
Q3 (c. 0) ^CS3*«:, i^7 7±r!te>*i{CilSAC 

$r = 0*#A*HSStT (f) /liS«K:*tr6<glE 
fflSfffljaiSfBii^ttiL-CieSL/. CO|||?Sr <f ) CCS 

7 ^ ;uaf ^rf^fiXL-r 7 ^ jUiti!iS4|ltf-rs J; ^ (cC/c 
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Tcil^'r- if ©)gilf^ffeStc*fl£-ra^HJljg8g(*H i 
JtSJ:e>(Ci/^7©lt|ji«:^ltS^tb, b'-i^Sjg3^pi 
0. 5--0. 8©«EEiF*J©{iS?:t9ScU. C©f- 
i'/SiffilSiPtc-oc^rcjiifi^^q iur. 2. 5~3. 
5 ©ffiHrt©fiS«rlS:S-r .5 J: ^ K L., 
^*^t?iSIijtfe*|S*5iK S C i «: J: 0 We-ti/tTciffifiS 

■f-if{<:^iE-rs«ia=&?T'5 c i^ifsii-rsis^s 

30 [mi<onmtmm 
[000 n 

s@©jlliii<fe*ffli»ri/7trTE[iSimf ^^«c. A:^L?-£: 

40 [0002] 

[se*©e?jB] ia^. ^^fa-ifi&fijfflb/cDTP 

(Desk Top Publishing ) S?B*!^«C#ai^. Hfli© 
3 > f ^ - if trfijffi L- r tf ^ ©*i— jKWtC )S -D r * T 1 > 

KOiii^. 3>f^-if±©««S'>;^7"A*fflt,»-C. C 
©BSt«) ii^/•c^Kiii^fe4fl»f3£©^«c* 3 xWrMOIiSiicm 

50 <!:fe«:s:^^@jgjQ:^©8«offwMf*>ns. c^ur 



3 

[0 00 3 ] ±mLfcDTP':f^'^7.V{t. ii^, n> 
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[0 00 5] 
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[0 00 8 ] 

[ mm^ m^r h tc^o^m ] 

CD ^^m<Dm I (ommkt, Mis^^^^ffio. 

w^rhy •oi'^wc&^WLt. m^^tifcm&y ^)\^^ 
tcs-^i^r. Ttm^v'-^^i^r^y H )i^^mm^^^7 

r^omi^h^ffit^'^y^^mr^fctbitc, ^-^m^ 

h:tym^&,c (c^p) iC>3ocD>'S^y-^4?;£: 

L/ci^tC. c&Q 1 (0, 1 ) . ,>^.Q2 (p. q ) , 
Q3 (c. 0)fj:^3j^i. i^^r?±r?t67&^(Cite^C 

mr=-0^^^^m^r (f) JSiiitfetc^tf -5<SiE 

[0009] (2) ^^^<om2<Dmmiit. ±M<om i 

Ql. .#.Q2. ,^.Q3tCtet:fe®:a^Sil7!»5S<b!i:^H;j< 

msj^w^lt, ^tS[T (f) ^^mr^^'>^cbfci^ 
[0010] C3) :^^m<Dm3<Dmm\t. ±M<om i 

s,mmi&^^^^^A2 (f) ttji^m^irc. « (d = 
A2 (f)/Al (f ) Ji-sasr^gsn-sBassa 
(f ) ^7tmm^m<o^rsmi&^nitt^mb. ^rs 

im^^mm(fC^i.^xmmtiftm^r it) t^c& 

^l^T. e ( f ) = r ( f ) /a ( f ) ft^K-C^a^ 
a?>. c<^)M^/S (f) (c*fjJ:-r'S^ra:7^;U5'^f^^r 

[0 0 1 1 ] (4) ^^m(Dm4omm^t. mmm^m 
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qi. tJv V:^yW&^Q. (c^p) t<03'0a:>^^^j< 

(f, r) i^i^Lz/citic. ,tgQi (0, 1) . ,c^.Q 
2 (p. a) . .-=^,0 3 (c, 0) ?tc^3,^.^, tJ^^r'i 

tc:*fLT«lgiPifS*r = 0^^^^|igSS:r (f) II 

iiifscc*t-r^<^iEffl^pa^aaii!|#t4iurs^b, cod 

f f -r ^ J: 5 tc u CD r ^ ^ , 
[0012] (5) *^B^cr)|^5CDS8fil«. ±^OS4 

omn^mwtL. ^-^mm^ptLx. o. s-- 

0, 8<Z)ffiHF*90fii*S^El/. CC0b*-"t?'^iggKpCCO 

i^roj^di^^qi ur. 2. 5-3, 5<DBm^<Dm 
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So CCDS 1 tCTT^^t^X-f-AtC^JC^r. Tnia^f'-:^?^ 

^^SlO. v>'U^|g^*S2 0. y 

cn^Secd/7t^mSlJ«4 0?:f=mjTSC<!:tCj: 

[0 0 15] TcH^isf'-^^^^si ot*. mm^\^ 

*W"rSo COllig?eS|-C(3:. X+i-:^SSSl 1 <b|l«S 
tx;;^T'Al 2i(cj:^r7ciiitSf=-5'^^l81 Q^t(^m 
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CCD^S>;^xAl 2^L^-:>X^Wu^t<.^cM^'f''^^ 
7c;iii«7=-^2 ioJ^Ci&C-rSo *:»B^iC<^SBi{gAa 
S^e«. C(D7nia<fe7"-i?2tC*tOr<giEM31*tf 
EnS'JCc®U/c<giEii«-r-i?3 4ftSCi:&Be{j<b 

[0 0 1 6 ] 7 -r;l':$?iS:S^®2 Oti. CCD^giEA^SW: 

Kssn-s^^ra^ ^;i/^Fti. ccDHiSigytjtcfcct-ss 

nsfecDr^S. 7 ^;u5?*as^S3 Ota:. 
;i/5?^!igi^^f j8iEiii«f'-d?3?rai;b-r'5IS#B^ 

0 KsiJtRfflf'- ^^^^wt hx(omi^wam^ 
[0017] ^Tmmm4 0 1*. ccD<@iEiii«7=^- 

-TJ^jr^D^. <giE[ii»7=-;S? 3Ccfciirfi^(3Diii^oc 

[0018] t^ii. *^jB^tc<^^^^ t'TEna^';^ 

2ic^H^cDi|$a«. y -<)\^^w&^m2o<Dm)S,(fC 
tool 9] §2. m^omrsm'^^^^ 

»»w4:Ee-rsc<b*5r^s« S2(i. mi^<D?mm 
^^^A if) <D~m^m'r^yyT$>i>^ mu^u 

[ 0 0 2 0 ] 0 3 tj. Mci^mmfummtmmmmL^ 

fljiCDM«^7j^ria-C*S„ S3 (a) ---Cc) tCtt. l^T 

TT^fm. rn. a. n. m. e. -j iiiamc: 



rn^t. f max = f s/2r*S) o cn&C*tL. 03 

cb) 4c^-rm. r^. II, a. e, II, n. "J t2 

•o/c/^i^Sf = f max /2Ji^iffiCCJtcS, 03 

CO ^7st*«?9t3:. ±mm^^ rnj *7j^i-ia^is?)j-c*) 
[0 02 1 ] mm<o^nm<Dmm±(>cit. n^^HSie 

«7'-:5?2 0^raiaigSS^^fl7^A2 (f) . f^JEMiS^T' 

iii«'f'-^t2iLrtH:/j$ti^. coi*. 

2(fC^^-f^mmfiimon^(,cjtox. i>to:>jm^ 
lommmmt^f^^Ai (f)ictmfr^cti^tj:6. 
[0 02 2 ] ccxift. yimmr-di^^mi OrtO 

$m(fCj:^x^o^mmm^^<Dmt^^. Ttmm^ 

fmo^rsmmimiicL (f) t^mL. 

A2 (f ) =A 1 (f ) • a ( f ) 

(f ) 0— M^m^^-^^r^^-So c<oif^y<Dmmt 

^mmmmfxi>^ifi. mm^tmm{^^atrj:-^x^ 
m^i^^ < rj: 0 . jgijus^ a < 1 <Dmmu&f^\mm^ 

aaSfmax (•^>:fV>ifmm^^fst'rtiiit. fma 
X = f s/2) h^n-SCi 
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[0 02 3]—:^. 0itC7j^Ts^;^7"Atc4cJC^r. :7 ^ 
^)\^'^msmmmi^&^ (f) i^srntf. 

A3 (f ) =A2 (f ) • /3 (f ) 
^c^S;?&^^Oa:oc<i:tcrj:-5>o 05(3:. C<D^$ 

f5I<gCC;^c^3!PJ t\i^^^^i^^^f\X%5^ . ^^^m<0 

^(Dmrnrnm^^^A 2(f) iC*jt:r-2>#^CDSjft 
3B:f cDll(>ifiIA;5S/3 . Atc^c2><l:^tc<SiE$h^c<!:tc 

(0024] 7 ^ )\^^!i!m^Si3 0(tC:h^i^i&JEill!M 

it. m^f^ammy ■< )i^F^mi.^fcmmmmutLx 

20 {4®CC« r - 1/8 J ^i:^^ffi:)&i5£«?>^n-Cti'5o C 

mk^e^ (f ) «:S-:5t^'C^i*'SC<!:;!iirt'5o 
ccD-;^^?g»fRFt4/3 (f ) ics+br, 
U^>^^4tft^ (f) *-;X7cajS«4Jt$tt-* 

30 x^^tc^. ccx\mi^\.^mmt^nir^) . 

[0 02 5] C^bT. Bff3£CD'lS^?^fil%fe-:>/c^ffl>'-^ 
;l/t5f«i^;&?f ^Cicc?^jc^, 07W. c<D:7 Y;l/57«!ta 

on^^mn-^^mxhh. ccx\t. —^XTtrnmss^i 

MCC*fUr. 07j^cOJ:^^c^ffiF 1 l-F 3 3 3CiiSS 

t>^. -;X7ciii^ie?»jMF*3©locDiS«P 1 

feoia^fflp 1 \t:^X<0^'!>rj:^xmmtini>m'tctm^ 
40 fflP 1* Cc^iE^tx-SCiCcAj:^, 

[0026] PI* = (Fll •P2) + (F12-P 
3) + (F13 + P4) + (F21 - Pg) + (F22 
•PI) + (F23 + P5) + (F3i *P8) + (F 
32'P7)-4-(F33 + P6) 

?$tt/3 (f)^cm'^<V-<)\^^^m^'ii'!>Cti)^X^ 

^'ia:S^a2Otcfet^r0 5Cc^*rJ:^«c^tt/8 (f ) 
50 ^3£SL/. ctii^lx^m^rhm^y A}\^PF^WiMV. y 
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A3 (f ) =A2 (f ) ' /8 (f ) 
{giEli^T^- 5^ 3 C i (C?Ec 

[0 02 7] ^m. m 1 cc^-r'>:;^'r Ar^. ^jEWi^ 
o^mm^^^A 3 < f ) ^m^'f- ^ 
^^mi o(^iaiii>mmm^^a (f) y^ji^ 
tm^ms o^idi^^mmmi^ite (f) itcj:o"C£ 

CO 02 8 ] § 3 . :^^mi^m^^mm^&mi^^<D^ 

-/>'U^K3£¥©2 0«:*5t:f^7 ^L'^ra^ef^^^. {pje» 
[0 02 9] C<0J:':>tj:m&mtJ:m^(fCm':5<y ^jl^ 

r (f) mmi$i 1 (oh-^^mmm^^^A i ( f ) 

SiEH»7^'-5?3cDfco^ffflS«S^^?&A3 (f) 

tcom^^TTk-rm^v^o. c<Dm^r (f) ccjr^ 
:»^A 1 (f) iA3 (f) tommt. 

A3 (f ) =A1 (f ) • r <f ) 

r (f ) =a (f ) • (8 (f ) 
J^c ^ Src# A iE) n ^ KIBt i I ^ ^ C <b CC 5 o 
[0 03 0] se*. :^-<u-i>ti. y ^)U^W:Mm3i2 

®:i^tt/3 (f) ^f^^tf-5rt>;rc„ l^Uj^j: 

ccDi^tt^ (f ) iwtmt^fcify^it. Ttmmr 

-^SEM^mi OifC^li^mta (f ) i)^^(0<}:'>tj:^ 

:^^mvitt. mm®, i o^mmm^^^A i ( f ) 
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i a f ^i^]Em®y=- ^ 3 (O^m^^^^A 3 

(f ) tomm^TT^mmr (f ) ^itsa^-r^xfc^ 

[0 03 1 ] :?SiHcDJ!ljiilS 1 i LXkt. RMmMs A 
O^K-Cfc. J^SffiHF^cDl^ttr (f ) ^fflV^nt^. t2 

L/cEn^J«SIP:%f|l^/c:2si>^C{i. i|$ttT (f ) 
?f ^C<i:;!;i'e^r^J:^tc. 3-:)0[)>^s^y-^?^j: ot. 
[0032] S8«. c:<D3oo>'^•^^^5^ic<^;-^r:£ 

mtifc^i^r (f ) (D-m^f i^^7-C*-S« -Tj^cC 

t>-^. C<Ddr^y\t. Ql (0, 1) . Q2 (p. 

q) . Q3 (c. 0) rj::^3!^^^mfbf)^f^m^Ct^^T 

o^^^i>m^r (f) (hbrsasnri^^o cc 

,^,Qi (0, 1) ti. tiitt±^^0. mtlSf&mr^ 
f = OcDitS£iS55^tcMLr(J, ffiHii^^r = ItcfKE 

mf&l (S^i^iSifcf = 0(Ditiffi^^O*:<iie,tc^i® 

,*.Q3 (c. 0) ti, Stt±tc^O, tfy h 
tym^mc^mii>^!^X$>*). C(D,'^.Ci3<0iiLS:^^ 

t^o S/c. i^Q2 (p. q) kt. C(D^^y<0^-^^ 
g^Sa6^,#,r*0, CcD^SQ2<Dfiig^^d?)^;rcAi)(c 
ti. \d-{pmmkp c<7)t"-:5;^iS[^p(coi^r<D 

[0 0 3 3] ig^. t^-t^Si^Stpi. cotr-^^a? 

SStpCCOli-CCDtglllgfg^q h:t7^ig»C (c 

Sp) i<D3ocD>'^^^-5?;&S«)n». 3jSQ1. Q 
2. Q3<0'r-<r©fiiB;&«gitJ'SCiw:>i^, m\.>x. 
ctihz^.^^vy±vmhtf^^f^^cttfix^. 
f >c>^^^igjKf ^?turt^ffi$g<s^r=0^-^ 

iS:^ttr (f) T&^f^^n-S^Citc;?:^. 3^*»6*iW: 
JfS^MSSibrCi. mW^tt. .^.Q2^*Jl:f-SSi^^ 
iSQ 1 . ^Q2. ^Q3iC*5 
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[003 4] *^B^^cD?f o/cHSItc J:ti«. 
<7>U'>t?^CfeC^rp = 0. 5-0. 8<Z)ISHF*3(DfiiCCi8 

mo. ^-ipamc-oi^^rommiSMq^, q = 2. 5 

(OB^t. P ^ 1 cD|5fflF*9'CAtlt3fJ:C\ H9(i. C 
3-:^CD>'^'^^-^^CDfi5^;£::^t*IST^)-5o *S^. C<DiS 

2. 0 3^^*5). cti^i:mf;>Mcm^m^r (f) * 
sao. c(7)^!»r (f) ^jmmi(o^m^i&^f^^ 
A 1 (f ) ccf^fflSiir. 

A3 (f ) =A1 (f ) • r (f ) 
i^cC^»^rig*D3n^^pastffil^^*A3 (f ) ^i>^fc 
*SIEiii^S'r-^3^f^^ciA5r#n«. ccD^giEiii^ 

[003 5] *8K?fe?g#ti. mMn%. AmWM. »^ 

[0 03 6] iL-f. t'-^^i^i^KpCtOl^rf^. ^^^M 

[0 037] f-i7CDigI>gfSmq^OCi'Cti. 
[0 03 8] MCC. iOvVtym^^c^C'OX.^X^t. 
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[0 03 9 ] ^^i^-'^itt. nhti^m^osxW 

^ci;it^. /^"^^-5^p = 0. 7. q = 3. 0. c = 
0. 9ii^o/ciS:^-cM3Sr (f ) ^S^U. Miii^l 
10 Cc»-^-^<8iE^rm\ f^%n/c<8iEilifi^T^--5?3«:S-::5 

ti. p = 0. 6. q = 3. 3<i:C>^J:'5tCy^*'7-?^-^^CD 
tC. 3-PCD^N'^y-5J<hti^SIS!fiiCCj:o-Cli^S<giEOS 

[0 04 0] § 4. ^^^l^%hy -i >\^^Wt^^^<D 

2 2i. ^mv '<)\^^nfm2 3tt^j^'oxmf&^txx 

30 i^So ^N*7^-^A:t^SI52 l(^. ^SH^a^iif iffiiUfS 

iKI^pi. CCDt:'-^^igSptCOC>r<Dtg$if&$q 
h:t:7S?fi3»C (c^p) <i:<D3 OC0v\*5y 

[004 1 ] mmm^'S.mm2 2 c^ae 3 

icDKC^«:^-rj^S3g±-C. *Q1 (0. 1) . -=5Q2 

(p. q) . j=SQ3 (c, 0) tj:%3!^^M^. cne> 

3.«^.^^/^:7±'Ctf6*^tCiB^C<t:C^s-C#. f > 
40 c aj: ^iiifiSi f tc*t L T^tiiUfS^r = 0 

r (f) ^m&t^mmimr^o K{ci^-</cj:^cc. 
^tbxim-t^. 

[0 04 2] HtC. ^ra7^;U^{^fiS;g|52 3«. C(D^ 

immmmmc^r (f ) ^s-:5Ci'c. is^fiicosH 
(J. !{$i4r (f ) (fcmm^jt^Lfcmmy -oi^^mm^ 

50 (f ) = r (f ) /a (f ) 
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i^cC^^r^S^n^i^tt/S (f) tc*tj£;L/c^ra:7 -^^u 

r (f) {J. m,mmi('cm.mi'fm^'^r^iEm^y=-^ 
m&&n\±is ( f ) «:3}cai>. c(D^^ ( f ) ^*fi£-r 

So 

[0 04 3 ] 7'^;U^/i!ia^®30«. c^iurf-^^^ 

3o^*5Lir#tt/3 (f ) mmrzfc}^. n^tx^^ 
^ (f) ^f^ffl$-d*/cfccDtc;:co. m^m^. mm^i 

^^^S^IS 1 0 6C:teliTf^ffl-r^i^tta ( f ) 
«<fctO . C(^#t4a (f ) 4Sra:7^;U^fp^g|J2 3 

AKSsnri^/cJi^tta (f) mmm^mmz 

/3 (f ) =r (f ) /a (f ) 

i^j:sK-c^^$ns#tt/3 (f ) ^<:^^J^vO/t^ra>'^;^ 
^c. mmmi(>ci^LxmiSEr (f) ^f^fffl^-y-zc^siEii 

<Dn^Wii^\t. 3 0<D>'N*^-rf-^P. q. cCDffl^SQ 
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St ^ ±r #^cc -r s c <b r * s . 

[0 04 5] 

ffll^-C. y^l^TEnJSiJ^S4^f^^TSS-CC0:7-n-b>^tc 
^NF(D3graSSfi^5S#tta (f) ^f^^^^X^<. 

mt. ^x&uxt^ct'f)m^tixi.^{> (fct^ 

P. 13-16 :xs. ^m. i^xm^ms&m:^^-:^ 
^^'i'<D^mm'imi^m , ofcfjir>x. ^.^-^ 
i-^mi KomffSmm^n^^. co:>^xiS:mu. c 

[0 04 6 ] AftWklJJ. RJBT>'^'-^■t'-ODSra^iS 

a. (f) = (2*Jl (27i:Rf)/2 7E:Rf) *L 
(f ) 

F]^r^^-^^-<D^U (mm) , J 1 ( ) {tW 

->'^•^^!St^^CDRff^T^^•-^•f-i|^Sg^»^l^:D (mm) 
L (f ) =2 • J 1 (2 7rDf ) /2;cD f 

tta. (f ) ^i. ^ra^iSUif ic*fLr. 
a. (f ) = ( (s i nTT • f Z) / (TCf Z) ) - L 
(f ) 

iE:^JKT>'^'"9^^'-<D— iacD:S3 (mm) X$>^, 

X. c(oj:'!>t£mji^^m^^x:^^^^i^&mii i<mi^ 

T^<s6t9:SUr4d<, CCDKS«. X^i^r^^gl 1^ 

[0 04 7]$fei^r. ^J<s?fcb<^3::^;y^a<bL.r^;i 
6n/i:MlIftl ;^ + -t':hS|gl 1 T^dtO. 

r^o CCD7cil«-r-d?2cD*>o3graiiig5lfe^fljA2 
(f)«. miii«10fcoSraS?ffi&^75A 1 (f) 

#t4a (f ) €r{^ffl$-lt/cfccD<b^c*?. 
A2 (f ) =A 1 (f ) - a (f ) 

[0 04 8];;:CC. 7 -f;U4r^3£^g2 0CCj;StBe^ 



(9) 
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[0049] :t'^\y-^i!fiW^MLtc3'Oa:>^-<^^-^ 

^TTitm^r if) i>^m&$ti^. co^^tm^m. lo 

-2 (q- 1 ) ^3 ^ 3 (q-1) 



(OX^hiit. /cixtf. ,#,Q1. Q2ra^ol^r«. 1^ 
3 (DWj^^\^>X^^mLfi^mtfj:i>^ ^ J^cjK^^I^&S 

[0050] \cxy^. ^x^mmi.^xmmi,tcM:»^ 

tar (f ) (D^^~mt\^Xm\^Xid< . CCD^(c4tft:r 

^^jap. q. !^3EU/c3o<^)>'^•^y-^^^i'c^ 

[0051] 



-3 + l:^-18p» +12p» 


-3p^ 




9 (1-P») q 




[ (f-p) (1-p) 


-3+l^-18p» +12p» 


-3p* 


I c-p 


18 (p-rp») q 




f (f-p) (1-p) 


-3+]2p-18p2 +]2p' 


-3p^ 


\ c-p 


12 (p-p*) q-3 (1-p 


^) q 


(pSf^c) 


-3+12p-18p2 +12p' 





A=0 



(c^f^l) 



f^fiSgI52 3tCfct>r. 

/8 (f ) = r (f ) /a (f ) 40 

tj::s>mnm7t>ti. y ^jv^im^mmimi^^^ (f) 
a^^s^LS^iS3 otciji^r. cco^ra^ ^;i/^F*flsc^ so 



/c?e^k:Aj:r7rci^>€>r. trTE[iJ5iJ«S4^ccD<ISiE 

[0 05 2 ] tTEPJ^Ji^XT-AtCja 
[0053] 
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[m2] mm<os.mmmwL^^A ( f ) ©-0!i*^f y 
[04 ] 7cia«^ffij®^ra^s?S[i$tta ( f ) <D-m 

[06] 3tf3?iJ©-7 f- y f i'X (iJ -^7"S5!= 3 ) 

[07] mencnkt^my Ji'^F'&mi^tcy ^ ji^m 

[08] 3-:J©^->'7>-if p. q. c*9i«t)2>C<t«ci; 

( f ) (D—m^rn-rif^yV$>i. 
[09] taW^JS;<Di'7eTEnJBiJ?r?f5±-Cj!f*UC> 

[010] *#6|^*0 1 iC^-ri^;^7^AK:Sffl-r-S.i'i:«) 
{cffli,>S7 -/^l/i?S:3£^®2 0Oi«fiS*int-:7'a vi70* 



(10) H^m^ 1 0- 1 8796 5 
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1 -mmi^ 

1 1 ■■:^=^^i-^S. 

1 2-«JtS'>:^f'A 
10 2 0-7 vJl/t>t93e#S 

2 1 ■■■'■i^^-i'X:hm 
2 2 ■••@2$£!(^^igSiI 

2 3-^iai7^;U4ff^fSSP 

3 0 -7 ^Jb^r^iyi^l? 

4 0- y7fTSK^J« 

A 1 ( f ) -mmm 1 ©sgM^jgsit^^s 

A 2 ( f ) • -TCliifef"- ^ 2 ©^ra^&«:»7& 
A 3 ( f ) ••■^iEiSIR-r- H 3 ©^J^jffiiK;9-^t 

20 f-sra^is^ 

f max ■■■^mmm&<om:km 

^ (f) -y -t }i'i'm^mm^>\^ 



[02] 
^ii8atfe»»* A (rt 




(a) 



[03] 



f=fiMax 



m4] 



(c) 



f=0 



(11) 



^mW- 1 0- 1 87 96 5 



mi) 



[05] 



10^ 




IK 



20 



74 /V^ 






-r 







30 























7<W 



Al 



a (f) 



ggwatfttt*;*^ 

A27f) 



/? (0 



A3 (f ) 



-40 



I 





[06] 



[137] 



_ 1 
T 


_ 1 
T 




_ 1 
T 


1 


_ 1 
T 


_ 1 
T 


_ 1 
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T 

























































P2 


P3 


P4 




















P9 


PI 


P5 




















P8 


P7 


P< 

































































































































Pll 


F12 


F13 


F21 


F22 


F23 


P3I 


P32 


P33 



03 



Z5 



«tffll=J> 



0l8 



IMS . 



3^ 



f: lfeW7-f /u^ 



(12) 



^mW- 1 0- 1 87 96 5 



[BIO] 




